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(57) Abstract: In a clock drive type horizontal drive circuit (1 7) 
of an active matrix type display device, clock signals DCK and 
DCKX, which have the Same periods as and smaller duty ratios 
than horizontal clock signals HCK and HCKX, are generated by 
a clock signal generating circuit (18). The clock signals DCK and 
DCKX are sampled in the forms of shift pulses Vsl-Vs4. Respec- 
tive switches (23-l)-l (23-4) in a sampling switch group (23) 
are driven by using the shift pulses Vsl-Vs4 as sampl lng pulses 
Vhl-Vh4 to practice the complete non-overlapping sampling of 
image signals VDO. With this constitution, vertical stripes which 
are produced on a display screen by overlapping sampl lng can 
be suppressed and a ghost margin can be improved. 
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m $EB * 

7jc¥i£I&t§ii& 1 0 Ofci\ ^7 M/^** 1 0 K ^ d ^J^Jfc 1 ?^ v ?U 1 

tmittftSo hu 1 o 1 

CKX©jHIStlDlD^^l'^iJs^J#^^7 hWVs l~Vs n#«fciij;fr3*x 
£ tiki/ 7 FaV^Vs 1~Vs n»s ^ d ?^&#BKt?;*-r -^^^1 0 2 
<D#^-T »;f 1 0 2-l~ 1 0 2-n\z5-%.t>i\z>o 

WvZtk^WL*)^ vf-Wtl 0 2©^>f 1 0 2-l~l 0 2-nfci\ #— ^ 
^7K^d*;^HCKX, HCKIrAAtS^D y£5-f > 1 0 4-1, 1 0 4-2 
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CKX, HCK^JUMK&iJ&So cne»^tlX5>tlfc#^ 0 ;^{is g]2G~2 I 
i^-T kvtJiVyy 0 *) >WXVh l~Vhnt LT^^^U >^>f 
1 0 3©#^>f ?f 1 0 3-1—1 0 3-n{3-^4.&tlSo 

t>^'J>^-f ?f»10 3©*>f ?f 1 0 3-1-1 0 3-n«\ IM»OTV 
D O *&3g£-r 5 tT5** 7>f>10 5 SS*<SS&3 tlTfc , £ d ? ? J£ g 
^-f-^SIl 0 2©*-f 0 2-1—1 0 2-nT&£aX&ftTJIi#C#*.k*l 

§ i?- > ^ y > vhi~vhn k j©g l T«g{r * > tfcggcft 

TB^^VDO^^U BUSS* CH^f) com^vJyi 0 6-1 

— 1 0 G-nlzmife-tZo 

0 2-1—1 0 2-nT&i#?£*X> WJ>^X-f -^gfl 0 3©#^-T y^l 

0 3-1-10 VW^Vh l~Vhn£LT#3.£ft5 

*Vh 2^ar@-T5i:> ftfcBS A—3 C©*^ hfr&E&rtv&J; 

9^ 2©|0t>^'J>^AV^Vh 2 t€©Ha^©i©g, znmwy? 

ijV^/WVh 1 , Vh 3 fc®fBfcift7&©tf , -' < -'7 ^y^CSo 
fc£*>TS — >^-f ?fpl 0 3©#*>f 9^1 0 3-1— 

1 0 3-n^t>t5raiI, \**f*Uyi 0 5^tt^5>f>l 0 3-1-1 0 
3-nk©^fe©ii#frk.v B3 Dl^t^^CSMy^^i^TLt?, 
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@©^>^'J S y 3^@©-9->^U y^XJ Vt- 1 0 3-3^* 

^'J 1 0 3-l~l 0 3-n«\ g|3 A, 3 B, fe<tt;3Dt:itJ;? 

fc s D-^U^^/^Vh l~Vhn# W L" U"</M::tt**-f S ^Tlff* 

e>og^c5^26> *9->^»;>^-f 9^-1 o 3-i~i o 3-nc«fc«ir.>^y 
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> EI5 A$>£Zf5 COBGL VLfcJ\ T^^b - l^US:^; LTt>5o 
3 © cfc -5 ^ ±# *> *:fr&T*< -3 fc></i>:*tt©IMMWV D 0 ' 

®if>^y > ^ aV^ V h k T/^^^©^M ^ V D O ' K 
WyvW^Vhki:S*t5ttt^VDO' COT. *!»t^V 

VP'*** CSMPL) Vhk-1, Vhk, Vhk+ 1 h(Dfflamm&£Vfe 
S/H = 1 Tfci\ •9-V^U>^Vl/^Vhk^ckoT/N 0 ^^©B^#^VD 

o^tvr^-A' Ksftsctcj;^ kmrncom^-t 

»J>^^XVhk- 1 i:t-^-7?7tTI.>5fc^ k- ll!:S^7>f 
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) <D^mmizzf-x hGST^bTl*9» S/ / H=OTt>s k- 

fct^^JV^W (SMPL) Vhk-1, Vhk, Vhk+lfc©&*BH 
S/H=5Ti3\ B^#M^{*k+l©@®1?->^' , ;>^^VL'^Vlik+l 

m\ Q\Z7kt&o\l, k+l]gB©&B> HP^JC^^A' V^ISJHSCND©^ 
S/H = l~4-etS/H=5©i:ii:^i:s k + 1 ©a©^^^ U > 
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©!&##-*§■ V D 0 ©£-£±#5 1? ^3t^T^ 15 £»©*£ £ l? £ 5 Z t \Z £ V? 
ftl^ fcteft*. ±§B©0!lTfc)\ h^-^>^S/H= 2, 3, 4©3o 

§£SH©i^ 

$ i © * d v * m^iz mm t rim^a*^ s *i s i/ v b *<a>x izm% Lxm2<o? 
p v fm^zmizmswiz* ztiiz&*)^ m<o^ **-»kh\ hko^d.; 
* <t <fc t ^ - ^ * 1 >ag 2 © * o 9 * vm^ t u 
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02A-2 I H\ i«i§^D^ K^-fy^^sWBl&iaKOWf^ttW 

El 6 A~6 I {is S/H= 0~5©^:/://l'*-;t'K#S^3;/£fc£B&#{i 
^VDOfct-^-7^tfcWJ>W^Vhk-l, Vhk, Vhk 

07 A~7 Gfci\ S/H = 10tl©^ftVDOi:t-^-5 ^t/bfci** 
>^'J>^^Vhk-l. Vhk, Vhk+1 fc®ffi*BIS«;feJ;CHi#5-f 

0 9 A~9 Gfci\ S/H = 5©£#©Bfc#{i%VD0 7 ? ^Lfc-^ 

V^'J^^^Vhk-l, Vhk, Vhk + 1 fc©fi«Mfffe«fcW^-f 
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Bll 2A~1 2Dii> 7jc^^D »;^HCK, HCKXt^a^DCK, DC 

H 1 4 A~ 1 4 D «\ *mft^»»r«5 9 -f 7^7jc¥lBS&®l&K: 

Bll 5A~1 5 I ti\ S/H = 0~5®if>^*-;L' K#S?S/b 
*ftYD0fc^;>*-/<-7 -;W>^'J>W7Vhk- 1, Vh 
k, Vhk + 1 t©fifflM«*^>-f S:/^*- hT&So 

01 6 A~l 6G(is S/H= lOti©l»lM^VD0fc^;>t-^ 
^^©t^^^W^Vhk-l, Vhk, Vhk + 1 t^fiWfeJ; 

SI 7A~1 7Gtts S/H=5©fc|Olil}tf#YDOt^>t-/<- 
7-;^®WJ>^^Vhk-l, Vhk, V h k + 1 b<D&ffim&&& 

Ell ltt % #fiLtf«*Hr^*B*©«*xL'jO h Ota***?) tbxm 
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nmm<Dni&m*n&wm?*>*. ma<D%mtG>t:v>\z^ 4ft 4 

FT ; thin film transistor) #*ffl^e>*lTO5 0 
01 ltl*t^ ff^I«fcffi«*nfc4ff5 4W»©Hil§ CP XL) llo# 

^TFT© FP-f >WKlHiK«i*^»«Snfc««-b^LC t % 

nroSo c:ne>Bii i0#^i:^tT> ##7-rvi 2-i~i 2-4^#?oer 

fc^*©iB3ISffi^|q)fc»oTffi»Snx y-h5-f>l 3-l~l 3-4^#fT^ 
P^>H@) tt„ ^t5f^^f>l 2-l~l 2-4fc#*J£lfe;SftTfc*S. » 

ih7^^^TFT©y- h^®«\ h^-r> i 3-i~i 3-4n#«^ 
$nri>5o ^-fe;i/L c©^|5|f i^«ttf^§tcs <z>{fe^r©M@fci\ #S 

SSffl-eifcffifcCs > 1 4fcgM*3*lT^3o £<DCs -7>f > 1 4 Kfi. ^ 

V12-1~1 2-43^#^irfcKlffi»Sn^y- h^-f > 1 3-l~l 3-4^#fr 
rfcfcBB^StlTttSfiillFP (PXLP) 1 5«$*lTO§ ft 1 
5K*H»T> y-h5>T>l 3-l~l 3-4©#— BfftSP 1 5©^^#J 
^B5g$tifc^fimi5tiIE& (VDRV) 1 6©#ff©ffl^«S^tlStlT^5 ft 

h^>f ^ 1 3-l~l 3-4fc^«5S*ifc#B*l l*fx*&^IB2fcjIiR'$*5*!fc 
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fitZtlZ* &Tfttmz.LT* Y-Y-vJyi 3-3, 1 3 -MZSti LTti&t'WX V 
g3, Vg AWMlZ^SLbtlZo 

fflHSPl 5©0fl*.if±ffiJJfcttN 7jc^Igi&[lIB§ (HDRV) 1 7#BBfi3*lTt* 
So * fc> ^itiEIfrl§IB& 1 6 ^cTniHK 1 7 K»LT#*©^ o 9 

h^Lo^vsTs mmT&gv&mttizm^z&m&mm? v vck, 

VCI^ 7jc¥^S©^&£fNH-SM:**~ h^XVST> 7j<¥jfcS©g 

ixr?*.5K.s Wd^HCK, HCKXi^LTMISa^C CT1=T2) 
f^fa-f^ ifc#W$ C >Et *tea8MB©£ n^DCK, DCKX t> £J&£ *i 

*#U©»^tt^ #¥*d**HCK, HCKX©fa-r^Jt (tl/Tl) 

T2) s fiP^^n^DCK, D CKX©/^Wifg t 2#?7jc^D?^ 

HCK, HCKXO^iHt UHi<^*lTl<^o 

7:fr5S*»fflU ^7 hU^^ 2 K *n ?^3¥2 2&&V 
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&£>^7 (S/R©) 2 1-1-2 l-4fre>ft*K *?^^-h^HST 

Mttft?* Ztl\Z&l9s is? hb^^ 2 l©#i/7 h&2 1-1-2 l-4fr£> 
ft, 01 3 A— 1 3M©^>f h^^-Tcfc^i's 7jc^^D ^HCK 

-f 2-1—2 2-4^S>#i?s Cn6^>f?f 2 2-l~2 2-4©#-^ ^ 

D^^^tH^l 8^&^d?^DCKX, DCK*feitS^D^7>f^2 
4-1, 2 4-2C^Ii:^li$nTl ( ^o »;f 2 2-1, 2 2-3®# 

-WD^7>f>2 4-li^ ^>f?f 2 2-2, 2 2-4©#-Wd^7 

^D^^iU^>f 5>^g£2 2©#^>f-;f 2 2-1-2 2-4Kfci\ i/y b U 
2 1 <D&is7 f*©2 1 -1—2 l-4frZ>M&i\iiZl$tl2>is7 b'*fr*V s 1 
-Vs 4#<#;Lk*lS<> ^fi2 2©#^-T5>^2 2-1- 

2 2-4fci\ h W?.* 2 1 h®2 1-1—2 l-4frbz/7 Y'ifrXV 

s 1-Vs 4#^*.e>ftS£, h^Vs l~Vs 4 KJSfrg LTJHS 

V^-f 5>fi|2 3 H\ Bfgf&l 5©S^!l^^JE5tfc4#I©^>f ? 
^2 3-1-2 3-4fr£&*K Ztlfc©*^ ?^2 3-1-2 3 -4©#— ^Bft^ft 

y?m2 3<Z>#X^ y?2 3-1—2 3-4Kfci\ 2 O tfc^WL*) M ?fP2 2 
©#*>r *;f 2 2-1-2 2-4KcfcoT&£lSe>ft*:*P^DCKX, DCK^ 
t>^iJ>/A>^Vh 1— Vh 4 ttt^&JflSo 

s>7^2 3©#^>f ?^2 3-1—2 3 -4ft, ?o 
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v?-M2 2-1—2 2 -4fr b^ry? U V h 1 ~ 

Vh 4m&tlS^ ^n&t^'JvWxVh l~Vh4^^tTHlS 

DO^Jlg^>^U>^ts H^SPl 5©^5-f>l 2-1-1 2-4^#*&f*S 

o 

IH^ffi^^tlSe/^ h/Ws 1— Vs 4^rU->^'U >W^Vh l~Vh 
X, DCK^g^^Uy^VK^Vh l~Vh4 t LTffl^SJ; ? bTC* 

So cn^^ •9->^ ,, ;>^^i'^vii i~vh4©{dre>ot^^.sct^ 

t§S„ t>7'J>^v^Vh l~Vh 4©{fe>^t^^S-T5^ 

^7 h l>t?X? 2 1 ®i/7 M&^©S^fc^57jc5F^D 5>£HCKX, H 
CK^t^oTifvyU^^^Vh l~Vh 4 t bTffl^£«>T&*S: < ^ 
7jc¥^ D-;^HCKX, HCKl'^bTlq) b JU^T^O^ a. — ^ jfcGVj^ t * ^ 
d^DCKX, DCK3rS!H££i&U Cifl^^D^DCKX, DCK£&§ 
Kott^^'J >W^Vh l~Vh 4 t LTfflOS^^^LT^SO-e. #C 

X>T 2 2-l~2 2-4T8t#BXe>*V» 1f>^U >^X-f y^g¥2 3©^-f v 
^2 3-1-2 3-4(3^e>n5*T©^5i@^fe^T> SS^iSSL^^M^ 
^KiteB bT^Vl^llMM^bs tlDl&nfc^D^DCKX, DCK0t 
^l&^^bfcfcbT^ <f#£g|l 4A~1 4D©*>f hfr£> 
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2 50M&P 2 5*a<LTl*3 0 

»2 8C*t^ **k«Bfc*BLfcfc&> k + l»B©*>^y >^-f 9 
ZtlfclJ;^ !?^l?2 3©#X>T 2 3-l~2 3-4^> 

■rswa^ fct^e , 5 :f ^^>r>2 5{^ff;^^i5fcLT^ hi 4 a 
jKi^^-raao^v^u y y&nt>tizfc^ Wknj -tx^yw yy-? 

y*-j<-? y-fyyy*) vmiTiSfc^ #-><-<7 »r 
*fcs v^naTi s i fc^ ^r-y. hi* 

SI 5A~15 IKx #MLfcfS/H = 0~5<D1f;/77l'*-A' Fs|?$? 

1 5W^feM#VD0fc^y 5 9?<D*ryzfv yy/oix (smpl 

) Vhk-l, Vhk, Vhk + 1 fcOftffiM**^, 

5fclf\ S/H=10fcii:oOttA5o S/H=l©fci®Ki^VDO 
fcif^^U yyxfrTs (SMPL) Vhk- 1, Vhk, V h k + 1 <?:©&*Bli 
^.ktff #7>f >©^tP L S©^b*0 1 6A~1 BQCiSfo #*>\ 01 

O 

S/H = im k- V^NVbXVhk- 1 fcHstf^VD 
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t^^^'J^^/^X (SMPL) Vhk-1, Vhk, V h k + 1 b<D&Mm 

ffi&&x$m j % : 7jy<DmGLPSL<Dg.4t 3 £mi 7a~i ig 

S/H=5m W&mm^ttk+ l®tB®Vy7>)yy'Vl'XVhk+ 1 b 

So t^Ls ^^S^it^fc^i^ Ml 7G+NRTNT^t^ 

S/H = l~4T*iS/H^5©fcifc|p)il^ k+ 1 U 
/^Vhk+1 t^M^^ttt^-^^-^^^t.T^ips ^^^U>^x>T 
^^^>tfcti{^^^V^||^^»§^**X5o LfrU S/H=5 

ll^7>f>®lfi(i^V-L'^l'tTM^i 5 £ fc^Tt So Lfc^D^ 7jc2f 
££Ts t^'J>//«Vhk-l, Vhk, V h k + 1 ^BSKl*-/* 

J> ^- ^>£±{;fS 3 t^T^ So 

1 4 



WO 01/97205 



PCT/JPOl/05063 



> 7 u > if LT £*WcfcT#Bi**ttlr#* St^v^Wv*-:?*- ^igSfjUl 
:/ h t btit'^ h $ ^ .^-k^^ (e L :electroluminescence) 

(liquid crystal display)'**^ LTfflOS C fc^oltlT^So 
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* ;/^>».x#b-*) 1 8 &m&$tlZ» LTs LCD^^3 3 tits % 
, B Of) ^€tl^tl^iStT^^e.tl5o 

'J^4 2T#^fflM^ mar— Sj&S0)Sl»B («) ©3tfi!t^-©**<aaft 

u ^^®e©M^ii^nSo m 4 2%aai/fcB 

^4 5 BKifcffSftSo 

7u?^4 emtfG (Si) ooyt&fttffcmzti, r (#) 

5o M2<D\£-J*X-?V ?9 4 e-CSttStlfeG^^fiJc^ttN P >X 4 7 £® L 
TG©LCDa^/M 5G£H&tf3*l£o 2 © If- A*:/ U * 4 6£iiiab 

LCD/^;M 5 Rfcf&ffStlSo 

LCDW4 5R, 4 5G, 4 5 Btt#«, SftcBf^-e h >J i'^CE 
■ SttTttS* 1 ©S^ts C©^ 1 ©afiKKlWLTHffjeoiBW^^oTWlqlE 

■i fr?mb*m-tZm&>tt&^Tl.*&o CtlfcLCD^frA^ 5R, 45G, 4 
5B=&gfcR, G, B©#ftHN ^D^UXA5 lTf3t^Stl«o ^tt, 

±E«lJjE©JSIt^Mtt«*«Bfcfe^T^ LCD^^M 5R, 4 5G, 4 5 
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mmmt, 

i ©* d y tm^ws Lxmm&m ut^t** — t- * jtws 2 □ ? 
£ t t s B*J9 1 ae«©*^BiB. 
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FIG. 2A hst 
FIG. 2B hck 
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FIG. 3A vhi 



FIG. 3B v h2 
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FIG. 5 A vdo 
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FIG. 6G vhk-i _J I 
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FIG. 7A 

FIG. 7B 
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FIG. 7E 
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